Modelling the colour changes of chicken breast meat during convective roasting by Rabeler, Felix et al.
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 You may not further distribute the material or use it for any profit-making activity or commercial gain 
 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 
   
 
 
Downloaded from orbit.dtu.dk on: May 03, 2019
Modelling the colour changes of chicken breast meat during convective roasting
Rabeler, Felix; Skytte, Jacob Lercke; Feyissa, Aberham Hailu
Publication date:
2018
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Rabeler, F., Skytte, J. L., & Feyissa, A. H. (2018). Modelling the colour changes of chicken breast meat during
convective roasting. Poster session presented at 32nd EFFoST International Conference 2018, Nantes, France.
Ændre størrelse  
på overskriften  
Klik på ‘Forøge indryk‘ 
 
for at få større overskrift 
Klik på  
‘Formindsk indryk’  
for at gå tilbage 
 
 
 
 
Ændre størrelse  
på Manchet, 
Mellemrubrik og 
Brødtekst  
Klik en gang på  ‘Forøge 
indryk‘ for at få mindre 
Manchet  
Klik 2.gang på ‘Forøge 
indryk‘ for at få Fed 
mellemrubrik 35 pkt 
Klik 3.gang på ‘Forøge 
indryk‘ for at få Regular 
brødtekst 35 pkt 
Klik 4.gang på ‘Forøge 
indryk‘ for at få Fed 
mellemrubrik 18 pkt 
Klik 5.gang på ‘Forøge 
indryk‘ for at få Regular 
brødtekst 18 pkt 
Klik på ‘Formindsk  
indryk’ for at gå tilbage 
Modelling the colour changes of chicken breast 
meat during convective roasting 
 
The color of cooked chicken meat is the first quality parameter evaluated by the consumer even before the actual 
consumption. The aim of this study was to combine the mechanistic model of heat and mass transfer with kinetic models to 
predict the color development (CIELAB lightness parameter, L*) of chicken breast meat during convective roasting. This will 
further our understanding of the cooking process and improve predictions and control of the product quality. 
Model of heat and mass transfer 
Heat transfer: 
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Mass transfer: 
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Modelling the whitening process 
Chicken breast meat becomes white during heating 
mainly due to heme-protein denaturation. The 
temperature dependent development was modeled 
with a modified reaction rate law and the Arrhenius 
equation 2  
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By combining the kinetic model with the model of heat 
and mass transfer, the color development inside the 
chicken meat was predicted, as shown in Fig. 2. 
 
Modelling the browning process 
The browning of the surface is mainly a result of 
Maillard reactions. It was modeled with a first order 
reaction and the reaction rate constant described as 
function of temperature and water activity: 
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Combined modelling of color changes 
The kinetic model for whitening and browning was 
combined with a step function f which allows the 
prediction of the color development of both stages 
 
𝜕𝐿∗
𝜕𝑡
= 𝑓
𝜕𝐿𝑤
∗
𝜕𝑡
+ (1 − 𝑓)
𝜕𝐿𝑏
∗
𝜕𝑡
 
 
First, the missing kinetic parameters (p0, p1, p2, p3) 
were estimated (Fig. 3 A). Subsequently the model 
was validated with an independent data set, as 
shown in Fig. 3 B and C. 
Conclusion 
• A combined modelling approach was used to 
simulate the color changes of chicken breast meat 
during roasting. 
• The developed model is able to predict the color 
change inside and at the surface during roasting 
for different process temperatures. 
• The developed model can be used to control and 
optimize the roasting process to ensure the safety 
and quality of the product for the consumer. 
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Fig. 1: Model validation: The  simulated (solid lines) temperature development at the core and 
surface of the chicken meat sample during convective roasting at 230 °C  agrees with the 
experimental data (symbols). Furthermore, a good agreement between measured and predicted 
moisture content development was found. 1 
Fig. 2: Model visualization: Comparison between the experimental and simulated color 
development inside the chicken meat during roasting at 230 °C. 
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Fig. 3: A) Model calibration: The kinetic parameters were estimated by fitting the model to the 
experimental top surface color data for the roasting at 230 °C. B) and C): Model validation: The 
simulated (solid lines) color development at the top and bottom surface of the chicken meat sample 
during convective roasting at 200, 230 and 260 °C  agrees with the experimental data (symbols). 
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